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Abstract 

The four main stages of the Auche^ 
norrhyncha history as documented in the 
fossil record are briefly outlined. 
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Introductory remarks 


Aochemrrrhvncha drum Grerit 
neck, ^nJ rhynchii^. ysually rvinked as 

the suKirJer oi Hnnujpierci (or of the larger 
i>rJer HernipTera) cumpriMr the pl:mthvippcrs, 
leathoppers, treehoppers, spitrlehugs anJ 
ging cicadas. There are no common name for 
the whtile groyp, and referring to all of them 



Fig. 1: 

A disc-shaped nymph of primitive 
h o m op te ra n (TArchescyti n id a e), 
Upper Permian of Southern Siberia. 
Such short-legged creatures either 
lived in confined spaces of gymnos- 
perm reproductive organs or clung 
tightly to the plant surface. 


as just hoppers would he hetter* hecausc the 
earliest Auchenoirhyncha were smath pkmr- 
or leafhopper-like. jumping creatures, whereas 
the large, mm-jumping^ cicada- or even mtith* 
like tonns appeared repeatedly in several hop- 
per lineages. 

Except hir cicadas^ Auchenorrhyncha are 
unfamiliar to non-entomologist, hut nevenhe- 
less very abundant and diverse (CicadelliJae 
estimated as the tenth largest family: Hamjl- 
TO!Sf 19M4). [t was no less so m the times ol 
dinosaurs and hetVire, when hoppers syhdomi- 
n,ned in many paleiHrnfomofaimas. Ftissil in- 
sec ts her re r k n^ nvn as art rac 1 1 ve i nc I us u ms i n 
iirnher more often (exclusiveK' so before the 
Cretaceous) exist as compressions in the lake 
or lagiKm sediments* and the stiff hoppers’ for- 
ewings are almiisr as readily preserved as» and 
easier 42c lassihed than^ the beetle elytra. The 
hsippereompression fossils were first described 
by Brodie (1845) from the Mesoioit of Eng¬ 
land. Several years later the first Terriaiy hitp- 
pers from the Baltic amber were named by 
Germ.^r (OermaR Berenpt 1856). Permi¬ 


an AuchenoirhvTicha w^ere first reported by 
HANDURSt H (1904) from Russia. 

The Auchenorrhyncha (and Hemiptera as 
a whole) is quite an old insect gnmp. It is 
much younger than the Jragonflv or 
cockroach lineage*, of nearly the same age as 
the Coleoptera^ and much older than the Dip- 
tera or Hymenoptera. The ttMsil record reveals 
taxonomic patterns fitting the traditional 
systematics rarher than cladistics, continuing 
that the ancestral (paraphyletic, ..miither'*) 
taxa are no less natural than their holophyle- 
tie (ndaughter^) denvatives (see RasMTS^'N 
1996). Tile fact ihat paraphyletic Auchenurr* 
hyncha are ancestral to Gdeiirrhyncha and to 
Heteroptera ts not sufficient to discard this 
taxon. 

Most Homoptera are plant suckers on the 
seed plants^ and the same life m4iJe i% recon¬ 
structed for the basal Homoptera and Auchc- 
norrhyncha. Heteroptera ongmared as littoral 
(and then aquatic) zoophages, and some 
groups of tnie hugs returned to phytophagy 
later on (in contrast to QileorrhyTicha which 
remained rerrestrial and phytophagous for 
their entire history). So n is not surprising 
that the stages of homopretan histoiy^ coincide 
with floral rather than faunal ones* 

The following at count is based mainly kin 
prevums papers of the auihiir (Pt^tXA ^ 
SucHEHlugnv 1996; SHCHERBAKOV 1996, 
2000; SHCKERMKiA PoRW in press; see 
the references herein ). 

Permian 

The Permian period, concluding the 
Paleozoic era. was the time of marked climatic 
zonality not unlike the present-dav one. 
Paleophytic flora characteristic of the prece- 
ding Qirkmiferous was gradualIv replaced 
with the Mes^iphytic one, and in parallel to 
that the earliest plant-sucking ptervgotes* lar¬ 
ge tti giant palacodictvopteroids were superse¬ 
ded hv initially small homopteran.s. The stem 
Hi 1 mi>p t era, Pa I e o rr h ync h a (a rch esc y r i n itls) 
appeared and flourished in the Early Permian. 
About the mid'Permian they gave rise to two 
stemorrhynchan lineages and to Auchenorr- 
hvneha. 
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Tlie hopptHh kmnvn IneJ ca. 270 

Ma (miHton years Bv rhai time Qcinio- 
morpha (rcprejienteJ urth rrosholiipseklae 
and Injiruidue, ix>th frosbuiiMJea) had alreadv 
separated horn FuliionimeTpha (Culmi^cv- 
tiudea), the cummun ancesfLir^ nt ihese linea- 
!£es femaining iinknown. All hoppers ot ihai 
time were small, with rhe ptistclypeus (hau- 
>\nu the muscles i>f cihanal pump) swollen hut 
not hypertrophteJ, and the rc^srmm lc7nft, rmp' 
Iving thev kd nn the phloem oi stems or 
repfiHJuctive or^^ans of their host plants. Unit' 
ke niLKit living hoppers and similar to ps^lhds* 
their nymphs were disc'shaped, mm-jumpin^i 
cryptic creatures (Fig. 1). 

During the Lite Pentuan the Jnersity ul 
Auchenorrhyncha increased almost exponcn- 
ually, peaking at some 15 iamdies by the end- 
Permian. True Fulgoroidea (SurijoktKrixiidae) 
and three more extinct cicadomorph supertax 
m i I its {Perehor i(»idea, Falaet >n t i m i d e;k Sc y 11' 
n(ipteroidea) appeared. Pereht>rioids, namely 
Igntnalidae* reached the size maximal for the 
group (Fig. 2; wingspan up to 250 rnm, nearly 
same as in living Pompfinw), These, still silent 
cicadas contrasted fo the tmy ingnjtd hoppers 
(some only J mm long). Palaeonnnoids emer¬ 
ged later and K^gan to flourish already in the 
Mesozoic, 

Remarkahly, scytinopteroids share two 
characters with Hereroptera (costal fracrure 
and pertecT *knoh’ device for fixing fore wing 
base on mesopleuton), apparent ly allowing 
their elyirized forewings to fit the Kvdy close¬ 
ly fur subclytral air storage (like in nepomorph 
hugs). These hoppers (in some localities 
huned m mass together w ith waterside horse- 
fail.s) presumahly dwelt rhe rush-like near¬ 
shore vegetation and were more amphibiotic 
than any other homopterans. Most of the Lue 
Permian homoptenTaunas are dominated hy 
either Scytinoptendae (Fig. 3) or ProsKdidae 
(Fig. 4)i therefore the latter family prohahly 
inhabited hiotopes mure remote from the 
w'ater. 

Scyimoptendae retaining the head struc¬ 
ture and hody construction of their prosKiloid 
relatives (Ingrutdae) stand nearest to the 
heterupteran origin. However, true hugs had 
not appeared before the Tnassic. Tlie only 


Late Permian hug-like fi>rms were hasa! 
Coletnrhyncha (ProgontKimicrdae), likewise 
deri^ahlv fnim ingniids. The iossiL shim that 
syperticial stmilantv Wrween true hugs and 
coleorrhmchans is due to parallel evolution 
with retention of nymphal characters ar the 
adult stage, presumahlv inducesJ hy emigTdtion 
from three-dimensional habitat (foliage) to 
two'dimensional one (tree hark or littiiral gri>- 


unJ) with suhsequeni rcdyction ot jumping 
abilities, 

Homuptera w'ere first recorded in equaton- 
al belt. By rhe latest Pemiian they reached the 
high patwdatirudes (ca. 65®^)» then faunas dif¬ 
ferentiated according to zonal hiomes, and 
some primitive groups persisted only in refugia 
with favourable climate. 


Fig. 2: 

Forewing of Ignotalidae, terminaJ Per¬ 
mian or basal Triasstc of Eastern Sibe¬ 
ria (length of preserved part 47 mm). 


Fig, 3: 

4nomo5cyta redoefa (Scytinopteridae), 
Late Permian of Russian North (length 
9 mm). Fully three-dimensional preser¬ 
vation quite rare for the insects buried 
in the bonom sediments allows to stu¬ 
dy the head and body struaure in 
more detail than usual. 
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Harsh Hi mart* rcsiiltcJ m Jccline arKi-' 
rtal and pear'furmmji plants (tht larrer diJ 
ntvi recover ten million years), and m det^^ 
nidaftiin of ferresfnal habitats. Ltr^e and spC' 
ctallied forms suffered more than small iienc" 
ralists. Nearly half of the Aucheniirrhyncha 
tamilies went e.xtinct (more than durintj sub' 
sequent crises), and no new ones appeared 
until the Middle Tnassk, Sevtintipieroids stir- 
saved the crisis better than the other hi^pper 
lineages, prohahly due to their ass^xiation 
wirh waterside vegetation. 

Some evolutionary- novelties are tir^^t 
reairded by the earliest Tnassit. Tbie oldest 
es'idence of the insect acou-siical ctimmunica- 
tton IS ihe siridukuor m proslxiloid Dysmor- 
phoptilidiie (strigil on forewing underside, 
plectrum at hind knee); an alarm signal was 
ohvuiusly emitted during escape leap in these 
cry ptic creatures, often having their h>rewings 
hiiarreiv shaped. Some ignotalids with coarse¬ 
ly serrate forewing margin could have K*en 
perfectly camouflaged among the foliage of 
I a rgC' I ea ve d gy' tn nt >spemi s. 

Since the Middle Triassic the rich homti^ 
prtTofaunas ctime hack to the record* Scvtin- 
opteroidea had diversified and gave rise 
Heteroptera (initiallv represenred hy Nepti- 
morpha). Palaeontinoids hecamc the large 
cicadas and gradually ousted the last pereKv- 
ruiids. An anti-predator colour pattern, a pair 
of 'hird eyes' on the fore wings, is haind in one 
Tnasstc dunstaniid. rianthuppers still consti¬ 
tuted a minor element of the fauna. 

Along with derived scytinopternids, the 
ci>re of Tnassic fauna was formed hy Mvliceb 
loidea (Fig. n) w hich descended from PrusUv 
lidac. Tliey had a huge swollen postdypeus 
indicative of the xylerndeeding, and miKlifieJ 
Kirelegs of some adult hylicelluls infer that 
iheir nymphs were subterranetius. This group 
IS iinccsiral to all three mi Hem cicadomorph 
lineages, Cicadoidea, C^Tcopoidca and Mem- 
bracoidea s.l (all four iiniieJ a.s Clypeata). it 
crvptohiotic non-jumping nymph and xylettv 
feeding are primary for dypeates (retained m 
cicadas, Cercopidae, and few primitive leaf- 
hoppers), then phloem-feeding and free- 
living, adult dike nymph in treehoppers and 
most leafht'ppers are the later accjuisinons. 


Fig. 4: 

Forewing of So/anoneura ecfemsJt/i 
(Prosbolidaeh Late Permian of Russian 
North (length 16 mm). 


Triassk 

The grearest biotic crisis m the Phanero- 
role W3.*i assticiateJ with catastrophic volca- 
nism at the Permian/Tnassic K^undary (ca. 
250 Ma) causing rapid changes m the sea level 
and global temperature, anoxia, acid ram, 
harmful ultraviolet radiation etc. (Erwin 
[ 994)‘ Climatic tonality was reduced imd bio¬ 


Fig. 5: 

Forewing of Hylicellidae with distinc¬ 
tive colour pattern. Middle or Late 
Triassk of Kyrgyistan. 


geographic patiems disrupted, Stime plants 
and insects migrated polarw ards, e.g. Rhrpiscy- 
tiTin (Ignotalidae) descrihej fnmi the tenmmil 
Permian of China (tropic lonc) is recorded in 
the basal Thassic ttf Tunguska Basm (high lati¬ 
tudes). 
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Late Mesophytic (Jurassic to 
mid'Cretaceous) 

From the hejjmninfi of Jura^^^ic (ca. Z05 
Ma) the fauna became more similar to theprc- 
senr'dav Several important extant nips 
appeared. Supertamiliesf Cercopoidea (spitile- 
bugs) and Membracoidea (leaf- and treehop- 
pers) were represented by the extinct Prtxier' 
aipidae and leatliopper-like Karajassidae, res¬ 
pect ively* both retaining a median (ocellus and 
complete hind wing venation reduced in paral¬ 
lel in their descendants. CicaJoid Tettig- 
arctidae s.l. first recorded in the terminal 
Triasstc IS the oldest living Auchencirrh^-ncha 
family. In the Mes^i^oic it was divefse and 
widespread, in comrasi to its present-day 
relict range in the mountains of Tasmania and 
Australia. Another modem family of pre- 
Cretaceous age (since the Lite Jurassic) is 
Cixiidae; more primitive planthoppers fairly 
ctimmon in Eiirly Jurassic faunas belong to 
related Fulgondtidae. Among Triasstc survi¬ 
vors only Hylicellidae were still abundant. 

Palaeontinidae very common in the Juras¬ 
sic and Early Cretaceous were robust, moth¬ 
like, hairy' (like living Tetiigarcm), and proba- 
hly crepuscular as well, w'lrh clinging legs, 
extremely long rostrum reaching the end of 
akicjmen, and often with disruprive, 
wing partem of dark hands {Fig. 6). They have 
nearly the same distribution as, and pnihahly 
fed on, gmkgoalean gyinnosperms. Such long 
nostra were crimmonplace in Mesozoic Auche- 
norrhyncha (e.g* Fulgoridiidae) indicating 
that they were more c)ften asstKiated with 
arK>rcal plants than nowadays. Distractive 
colour pattern (dark „fal&e eye** spots near the 
forewing apices) attracting predators atten¬ 
tion to the rear end of prey instead of Us head 
.seems lo he mtire common in Jura-ssic than in 
recent planthoppers. 

Around the Jurassic/Cretaceous Kaindary- 
(ca. 140 Ma) ht>mopren>faunas changed, pos- 
sihly due to rise of precursors of the fl owe ring 
plants. Auchenonhyncha w'ere less affected 
than plant lice (all the families iirigmating 
frtim the Cretaceous onw’ards surv ived until 
now): true leathoppcrs (Cicadellidae) and the 
first mycetophagous planthc>ppers (Achilidae) 
appeared in the Early Cretaceous, w'herea,s 



several grtnips which flourislted in the Triassic 
and Jurassic (DysmorphoptiliJae, Duns tan i- 
idae, Fulgoridiidae) went extinct. 

Cicadellidae and Dictyopharidae (first 
recorded in the Late Cretaceous) are the 
oldest nuxJem families with free-living, jum¬ 
ping, adult-1 ike nymphs (several such nymphs 
are found in the Early Cretaceous); the earlier 
groups presumably had their nymphs soil¬ 


dwelling or cryptic on the host plant. Until 
the mid-Cretaceous m^ist fulgoroids were 
represented by Cixiidae and their allies (very 
diverse e.g. in the Early Cretaceous of Brazil: 
Hamilton 1990), and prohahly lived in the 
soil or rotten wtxid at the nymphal stage. 

Cenophytic 

Alx^ut the mid-Cretaceous (ca. 100 Ma), 
remaining Mesozoic families died out (Palae- 
ontinidae, Hylicellidae, PrcKcrcoptdae, Kata- 
jassidae). The extant spirtlehug families 
(Aphrophoridae and Cercopidae), and the 
planthopper family Dicryopharidae entered 
the record. The Late Cretaceous fauna is qui¬ 
te similar to the Cenozoic one, k^th contai¬ 
ning <mly the miHiem Auchenorrhyncha 
families. Hoppers are not very^ common in the 
Cretaceous ambers. 

In contrasr to dinosaurs and some marine 
animals, there was no extinction at the family 
level m Auchenorrhyncha at the Greta- 


Fig. 6: 

Pseudocossus sp. (Palaeontinidae), 
Late Jurassic of Kazakhstan (forewing 
length 28 mm). Note the long hairs all 
over the body and very long rostrum. 
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Fig. 7: 

A spittlebug (Aphrophoridae), Early Oligocene of Russian Far East. 



Fig. 8: 

Members of mycetophagous family Achilidae are more common in the Late Eocene 
Baltic amber than the other planthoppers. 
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Fig. 9 : 

The rarest find - first instar nymph of singing cicada (Cicadidae) entrapped into the 
resin when travelling down the trunk of amber pine from the site of eclosion to the 
ground (Baltic amber. Late Eocene). 


cetms/Paltnigcne KiunJyr>’ (65 In the 
Paleogene rhe number ot living tamiliei turt* 
her mcrea-seJ: CicaJiJae recorded since rhe 
Paleocene, IVlphacidae since the EtKcne, cer- 
copoid Clastoprendae and memhracoiJ Aeta- 
honidae since the Oligocene. Higher planr^ 
hoppers came into existence, represented by 
Ricaniidae, Tropiduchidae, ksidae and Fliiii' 
dae. Another mycetophagaus planthopprr 
family, Derbidae has the earliest record in the 
Baltic amber. The earliest record of FulgoriJae 
from the Eixene (some 35 Ma: LUTZ 1988, 
AhK 103) is attributable to the primitive 
modem genus Dir/iuptera. Some compression 
fi>ssil assemhiages of that period were Jivmina- 
ted by planthoppers, and the others by spitrle- 
hugs (Fig. 7); presumahly they originated from 
the warmer and the cooler climate, respective¬ 
ly. LealTiippers (especially their nymphs) are 
more abundant than planthoppers (Fig. 8) in 
the Baltic amher, spittlchugs heing quite nire 
and cicadas exceptionally stv (Fig. 9), 

The Dominican and Mexican ambers 
dated near the Paleogene/Neogene boundary' 
(ca. 23 Ma) yielded abundant planthoppers, 
including the earliest records of Kinnaridae 
and Nogfidinidae, as well as the oldest tree- 
hoppers belonging ro a primitive subfamily of 
Membracidae. Treehoppers are Mirprismgly 
young derivatives of leallioppers and see¬ 
mingly diversified during the Neogene in the 
modem tropics and suhrn>pics. The oldest 
living hemipteran species known is the lamili- 
ar Ctcodella tindis recorded since the Middle 
Miocene (s<ime 15 Mat Bekker^Migdisov.^ 
1967). 

Zusammenfassung 

Zikaden sinJ cine sehr alte Insektengrup- 
pe; erste Fossilhmde liegen hereiLs aiis Jem 
Perm vor Aus Jem spaten Perm slnj 15 Fami- 
licn bekanni, die Halfte da von starb allerdmgs 
am EnJc dieses Erdzeitalters wieder au.s. Aus 
der Trias stammen die ersten Belegc fiir aku- 
stische Kommunikation. Ab der mittleren 
Trias nahm die Vielfak der Hemipteren Jeut- 
lich :u, die ersten Wanzen traten auf. Aus der 
Jura stammen die altesien Nachwcise zw^eier 
rezentcT Fatnilien, der CixiiJae unJ JerTetti- 
garchidae. 
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